Recent development of small molecular specific inhibitor of protein tyrosine phosphatase 1B.
Protein tyrosine phosphatases (PTPs), a large family of signaling enzymes, play essential roles in intracellular signal transduction by regulating the cellular level of tyrosine phosphorylation to control cell growth and differentiation, metabolism, cell migration, gene transcription, ion-channel activity, immune response, cell apoptosis, and bone development. Among all PTPs, protein tyrosine phosphatase 1B (PTP1B) plays a seminal role in cellular signaling and in many human diseases, including cancer, diabetes, and obesity. Therefore, small molecular inhibitors of PTP1B can be promising drug candidates. Because of the structural homologies in many families of PTPs, it is a challenging task to find inhibitors specific to each PTP. Recent studies suggested that secondary binding pockets or peripheral binding sites around the conserved active site should be exploited to design novel potent and selective PTP1B inhibitors. In this review, we discuss the structural and biological features of small molecular PTP1B-specific inhibitors, with particular emphasis on small molecular inhibitors targeting PTP1B over the other PTPs that have been synthesized in the past 4 years.